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The title compound, C 31 H 2 5N0 6 , has a structure related to 
other 3,4-diaryl-substituted maleic anhydride derivatives 
which have been shown to be useful as photochromic 
materials. The dihedral angles between the maleimide ring 
system and the benzene rings bonded to it are 44.48 (3) and 
17.89 (3)°, while the angles between each of the latter rings 
and the corresponding ether bridging connected methoxy- 
benzene rings are 78.61 (8) and 72.67 (7)°. In the crystal, the 
molecules are linked by C— H- ■ O interactions. 

Related literature 

For background to the use of 3,4-diaryl-substituted maleic 
anhydride derivatives, see: Yeh et al. (2003); Franc et al. (2007). 




Experimental 

Crystal data 

C3!H 25 N0 6 
M r = 507.52 



b = 10.681 (5) A 
c = 13.630 (7) A 
a = 97.956 (5)° 
B = 91.951 (4)° 
y = 93.615 (5)° 
V = 1258.1 (11) A 3 

Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
Tna,, = 0.971, r max = 0.978 

Refinement 

R[F 2 > 2a(F 2 )] = 0.050 

wR(F 2 ) = 0.132 

S = 1.04 

4439 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



Z = 2 

Mo Ka radiation 
(l = 0.09 mm~' 
T = 296 K 

0.32 x 0.26 x 0.24 mm 



6956 measured reflections 
4439 independent reflections 
2861 reflections with / > 2tr(/) 
Ri„, = 0.028 



347 parameters 

H-atom parameters constrained 
Ap max = 0.17 e A~ 3 
Apmin = -0-19 e A~ 3 



D-H-A 


D—H 


H-A 


D-A 


D—H--A 


C4-H4- ■ 04 1 


0.93 


2.43 


3.294 (3) 


155 


C18-H18B-03" 


0.96 


2.37 


3.325 (3) 


171 


Symmetry codes: (i) — x 


■+2.-V+1.- 


z + 1; (ii) -x - 


1-3, -y + 1, -z- 


h 1. 



Triclinic, PI 
a = 8.751 (4) A 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT, program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LR2020). 
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3,4-Bis[4-(4-methoxyphenoxy)phenyl]-l-methyl-l//-pyrrole-2,5-dione 



W. Ma, G. Chen, W. Wang and Z. Du 



Comment 



3,4-Diaryl substituted maleic anhydride is a conjugated unit which has interesting optical and electronic properties. A number 
of 3,4-Diaryl substituted maleic anhydride derivatives have been designed and synthesized to be used as photochromic 
materials (Franc et al., 2007, Yeh et al, 2003). In the course of exploring new potential photochromic compounds, we 
obtained the title compound. The synthesis was accomplished through a key palladium catalysed C — O bond formation. 

The molecule holds two long-chain branches with methyl group at the end to enhance its solubility. The dihedral angles 
between the the maleimide five-membered ring and the benzene rings (C8-C13) and ( C18-C23 ) directly bonded to it are 
of 17.89 (3)° and 44.48 (3)° respectively. On the other hand, the dihedral angles between each of the latter rings and the 
corresponding ether bridging connected methoxybenzene ring, (C2-C7 ) and (C25-C30) respectively, are of 78.61 (8) and 
72.67 (7) °. The crystal packing is stabilized by C — H — O interactions. 



According to the works of Yeh (Yeh et al. 2003), 3,4-bis(4-bromophenyl)-l-methyl-l//-pyrrole-2,5-dione (0.41 g, 1 mmol), 
4-methoxyphenol (0.372 g, 3 mmol), Pd(PPh 3 ) 4 (0.115 g, 0.1 mmol), ?-BuONa (0.3 g, 3 mmol), P(?-Bu) 3 HBF 4 (58 mg, 0.2 
mmol) were refluxed in anhydrous THF (40 ml), under argon, for 6 h. Afterwards, the reaction mixture was extracted with 
dichloro methane (40 ml><3). The organic layers were combined, washed with brine and the solvent evaporated. The residue 
was purified through column chromotography to give the title compound. The product was dissolved in methanol and red 
block crystals were formed by slow evaporation at room temperature over one week. 



All H atoms were placed in idealized positions (C — H = 0.93-0.97 A) and refined as riding atoms with (7i S0 (H) = 
1.2(7 eq (C aroma tic) and with C/ iso (H) = 1.5C/ e q(C m ethyl)- 



Experimental 



Refinement 



Figures 




Fig. 1. The molecular structure of (I). Displacement ellipsoids are drawn at the 30% probabil- 
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3,4-Bis[4-(4-methoxyphenoxy)phenyl]-1-methyl-1H-pyrrole-2,5-dione 



i 1*1 ; t* in i n n in 

yctlLll LI Li I Li 




C3iH 25 N0 6 


Z = 2 


M r = 507.52 


F(000) = 532 


Triclinic, PI 


D x = 1.340 MgnT 3 


Hall symbol: -P 1 


Melting point: 373 K 


a = 8.751 (4) A 


Mo Ka radiation, X = 0.71073 A 


b= 10.681 (5) A 


Cell parameters from 1817 reflections 


c= 13.630 (7) A 


9 = 2.3-22.8° 


a = 97.956 (5)° 


H = 0.09 


(3 = 91.951 (4)° 


T=296K 


y= 93.615 (5)° 


Block, red 


V= 1258.1 (11) A 3 


0.32 x 0.26 x 0.24 mm 



Data collection 



Bruker APEXII CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

<p and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
T min = 0.971, r max = 0.978 
6956 measured reflections 



4439 independent reflections 

286 1 reflections with / > 2c(7) 
^i„ t = 0.028 

^max ~~ 25.2 , 9 m j n — 2.3 

h = S^W 

k = -\2^\2 
/= 16^16 



Refinement 
Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 20(^)1 = 0.050 

wR(F 2 ) = 0.132 

S= 1.04 

4439 reflections 

347 parameters 

0 restraints 

Primary atom site location: structure-invariant direct 
methods 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = V[o 2 (F 2 ) + (0.0592P) 2 + 0.0849P] 

where P = (F 0 2 + 2F c 2 )/3 

(A/o) max < 0.001 

Ap max = 0.17eA~ 3 

A Pmi „ = -0.19eA" 3 

Extinction correction: SHELXL, 

Fc*=kFc[l+0.001xFcV/sin(26)]" 1/4 

Extinction coefficient: 0.017 (2) 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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A AAOC ( 1 7\ 

U.UUoj (1Z) 


a Anno (\ 1 a 
u.uuuy (ii) 


a r\r\AC\ (\ 1 "\ 
U.UU4U (11) 


cy 


A A/1 A7 i"\ A\ 

U.U4U/ (14) 


A A/1 o i n c\ 
U.U4ol (1 J) 


A A/1 ZT/l /I x\ 

U.U404 (13) 


A AA7A (\ 1 \ 

U.UU /U (11) 


A AA7Q / 1 1 \ 

U.UU /o (11) 


A AA 1 /Z / 1 1 \ 

U.UUlO (11) 


cj 


a ac i c nn 
U.UJ 1 J (1 J) 


U.UJ J 3 (1 /) 


A A/1 1 C /I A\ 

U.U41J (14) 


U.UU /O (1Z) 


A AA 1 C 

U.UU 1 J (11) 


A AA/1 ^ (\ 1\ 

U.UU4J (1Z) 


L-13 


A ACA/1 /I £\ 

U.UJU4 (io) 


U.Uj J J (Id) 


A A/1 /II (\X\ 

U.U443 (13) 


A AATA / 1 T\ 

U.UUZU (1Z) 


U.UUoo (1Z) 


A A1 AA (\ ^\ 

U.U1UU ( 1Z) 


CZ3 


A ACT Q ( i /;\ 
U.Uj3o (lo) 


U.U03V (1 /) 


U.U34U (1Z) 


A AA7Q (\ X\ 

u.uu /y (13) 


A AA1A (\ 1 \ 

U.UU3U (11) 


A AA7C (\ ")\ 

U.UU / J (1Z) 


CZj 


A A/1/1 1 /I c\ 

U.U441 (lJ) 


A AC/1 1 (\ 1\ 

U.UJ43 (1 /) 


A A/1Q7 / 1 /)\ 

U.U4y / (14) 


A A11Q ni^ 
U.U1 lo (1Z) 


A AAAC (\ 7\ 

U.UUUJ (1Z) 


A AAQ1 (\ "l\ 

U.UUo3 (13) 


L-0 


a A71 1 n o\ 
U.U /31 (1*) 


A A/1 7/] /I C\ 

U.U4Z4 (1 J) 


A ACC 1 (\ C\ 

U.Uj M (1 J) 


A AA/1 C /I 1\ 

U.UU4 J (13) 


A AAT 1 / 1 

U.UUZ1 (13) 


A AA 1 "3 / 1 T\ 

U.UU13 (13 ) 


L-Zo 


A A/^IQ / 1 Q\ 

u.uojy (io) 


U.UJOy (IV) 


A AC/1/1 (\ £i\ 

U.UJ44 (10) 


A A1 7C (\ A \ 

U.U 1 Z J (14) 


A AA£ 1 (\ A \ 

U.UU01 (14) 


A AA7/1 (\ A \ 

U.UU /4 (14) 


Clo 


A A1Q1 /I C\ 

u.u3yi (i j) 


U.U03Z (lo) 


A ACTC ( 1 Q\ 

u.uozj (iy) 


A AA 1 o n 1\ 

U.UUlo (13) 


A AA/1 ^ C\ 1\ 

U.UU4J (13) 


A AAA 1 H C\ 

U.UUU1 (1 J) 


C3U 


A A£C7 (\ Q\ 

U.UOJ / (lo) 


A AC AA /I 7\ 

U.UJUU (1 /) 


A ACQ/1 ^1 

u.ujy4 (lo) 


A AAA 1 /I A\ 

U.UUU1 (14) 


A AA/^7 / 1 "3\ 

U.UUo / (13) 


A AA 1 7 (\ a\ 

U.UU1Z (13) 


<Jo 


A 1 1 T/1 n o\ 

U.l 134 (lo) 


A AA 1 A (~\ £.\ 

u.uy iu (i o) 


A AC7/i /I 7\ 

U.Uj /o (1Z) 


U.UZUU (13) 


A A 1 1 A /I ")\ 

U.U 1 3U (1Z) 


a ai aa n n 
U.U1UU (11) 




A A7/1 c n o\ 

U.U /4j (lo) 


A A/1QC (~\ ~}\ 

u.U4yj (i /) 


A A/1 (L 1 /I /1\ 

U.U401 (14) 


A AA£C (\ a\ 
U.UUoo (13) 


A AA 1 A /I 1\ 

U.UU1U (13) 


U.U1 1U (1Z) 


C3 


A AQ7 /7\ 

U.Uo / (Z) 


A A/1 A 0 (\ £.\ 

U.U44o (lo) 


A ACA/1 /l c\ 

U.UJU4 (1 j) 


A AAC7 /I A\ 

U.UUj / (14) 


A AATC /I A\ 

— U.UUZJ (14) 


A AAT 1 /I OA 

U.UU31 (1Z) 


C4 


A A*7 /I /C / 1 A~\ 

0.0746 (19) 


A A/CAA /1 fl\ 

0.0600 (19) 


AA/1C1 /1/1\ 

0.0451 (14) 


A A1 1A /1 A\ 

0.01 10 (14) 


A AATO / 1 T \ 
0 .OOZo (13) 


A AAA A 

0.0094 (13) 


C29 


0.079 (2) 


0.0475 (17) 


0.0668 (18) 


0.0008 (15) 


-0.0003 (15) 


-0.0087 (14) 


C26 


0.070 (2) 


0.0564(18) 


0.079 (2) 


0.0076 (15) 


-0.0145 (16) 


-0.0128(16) 


C27 


0.075 (2) 


0.076 (2) 


0.076 (2) 


0.0034(17) 


-0.0265 (16) 


0.0060 (17) 


C31 


0.146 (4) 


0.146 (4) 


0.072 (2) 


-0.032 (3) 


-0.039 (2) 


0.024 (2) 


CI 


0.119(3) 


0.072 (2) 


0.0490 (16) 


-0.0006(18) 


-0.0213 (17) 


0.0008 (15) 



Geometric parameters (A, °) 



03— C15 


1.208 (2) 


C24— H24 


0.9300 


02— C8 


1.372 (3) 


C9— H9 


0.9300 


02— C5 


1.401 (3) 


C5— C4 


1.365 (4) 


Cll— C12 


1.388 (3) 


C5— C6 


1.365 (3) 


Cll— C10 


1.389 (3) 


C13— H13 


0.9300 


Cll— C14 


1.467 (3) 


C23— H23 


0.9300 


Nl— C16 


1.371 (3) 


C25— C26 


1.358 (4) 


Nl— C15 


1.378 (3) 


C25— C30 


1.363 (4) 


Nl— C18 


1.451 (3) 


C6— C7 


1.385 (3) 


04— CI 6 


1.209 (2) 


C6— H6 


0.9300 


CI 9— C24 


1.389 (3) 


C28— C29 


1.359 (4) 


CI 9— C20 


1.394 (3) 


C28— 06 


1.372 (3) 


C19— C17 


1.465 (3) 


C28— C27 


1.378 (4) 


C15— C14 


1.508 (3) 


C18— H18A 


0.9600 


05— C22 


1.374 (3) 


C18— H18B 


0.9600 


05— C25 


1.400 (3) 


C18— H18C 


0.9600 


C16— C17 


1.501 (3) 


C30— C29 


1.373 (3) 


C14— C17 


1.356 (3) 


C30— H30 


0.9300 


C8— C13 


1.378 (3) 


06— C31 


1.402 (4) 


C8— C9 


1.380 (3) 


C7— H7 


0.9300 


C22— C23 


1.377 (3) 


C3— C4 


1.372 (3) 


C22— C21 


1.380 (3) 


C3— H3 


0.9300 
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Pin pi i 
CZU — CZ 1 


1 1 *7A 

1.3 /U (3) 


P A I I | 

C4 — rl4 


U.y3UU 


CZU — rlZU 


a mnn 
U.y3UU 


Pin i nn 

czy — rizy 


u.y3uu 


PT1 [I'll 

CZ1 — hlZl 


a aiaa 
U.y3UU 


p-|/ pn 

CZo — CZ / 


1.3yU (3) 


Pin pn 

C1U — cy 


1.3 / j (3) 


P1/C TT1/T 

CZo — rlZo 


A A1AA 

u.y3uu 


pin TJ 1 pi 

C1U — hi 1U 


U.y3UU 


pn 1 1 1 "7 

CZ / — hlZ / 


A A1AA 

u.y3uu 


p i pi 

Ul — cz 


1.3oo (3) 


C31 — rl3 1A 


a a/;aa 

u.youu 


W 1 V 1 


1 41 Q 


V. J 1 1 1 J 1 D 


U.70UU 


C12 — C13 


1.380 (3) 


C31 — H31C 


0.9600 


C12 — H12 


0.9300 


CI — H1A 


0.9600 


C2 — C7 


1.371 (3) 


CI — H1B 


0.9600 


C2 — C3 


1.378 (3) 


CI — H1C 


0.9600 


C24 — C23 


1.384 (3) 






PQ p.-) pc 

Co — UZ — CJ 


I 1 "7 a 1 /1 q\ 

II /.Ul (16) 


p o P 1 1 TT 1 1 

Co — C 1 3 — hi 1 3 


1 1A 1 

12U.1 


ph p 1 1 p i p, 
C 1 Z — C 1 1 — C 1 u 


1 1 C 0 /1\ 

lib. 5 (2) 


p 1 1 pn tt 1 1 
C 1 Z — C 1 3 — rl 1 3 


1 1A 1 

12U.1 


pn p i i p i a 
C 1 Z — C 1 1 — C 1 4 


I'll ^ d"! 

121. 3 \2) 


pn pn pi /i 
CZZ — CZ3 — CZ4 


11Q £ /1\ 

ny.o (2) 


pip. p i i p i /i 
C 1 U — C 1 1 — C 1 4 


1 0 1 £^ /1 Q\ 

121.05 (iyj 


pn pn un 
CZZ — CZ3 — HZ3 


1 1A 1 

12U.2 


pi/: \t i pic 

Clo — JN 1 — CI j 


i i a a 1 /1 a\ 
1 1U.42 (IV) 


pi /i piq im 
CZ4 — C Z 3 — hlZ 3 


1 1A 1 

12U.2 


p 1 /: -\t i pin 

Clo — JN 1 — Clo 


124.55 (IV) 


p i /: pic pm 
CZo — CZj — C3U 


1 1A O /1\ 

12U.5 (2) 


PK XT 1 pio 

CI J — JN 1 — Clo 


n< nc 1 1 a\ 
124. 95 (IV) 


Pl/T PIC PC 

CZo — CZj — Uj 


1 1A O /1\ 

12U.S (2) 


PT/i pin p^n 
CZ4 — C 1 y — czu 


i m /i\ 
11 /. / (2) 


pin pic pc 
C3U — CZj — Uj 


1 1 O A /1\ 

11 6.4 (2) 


pi/I pin pn 

cz4 — c i y — c i / 


1 in C /1\ 

12U.5 (2) 


PC P/T P*7 

C J — Co — C / 


1 1A 1 /1\ 

12U.1 (2) 


Pin pin pn 

czu — ciy — ci / 


121. OU (18) 


PC P/T T T 

Cj — Co — hlo 


1 1A A 

12U.U 


p.-} Pic XT 1 

U3 — C 1 J — JN 1 


1 n c /"1\ 
123.5 (2) 


p-7 p / ttz; 

C / — Co — hlo 


1 1A A 

12U.U 


PI PIC p 1 /( 

U3 — C 1 J — C 1 4 


1 in i /i\ 
12V. 2 (2) 


Pin pi o p/: 

czy — czo — uo 


IK O 

115.6 (i) 


XT 1 PK pi J 

JN 1 — CI J — C14 


im i~7 / 1 o\ 
1U /.2 / (15) 


pin pi o pn 

czy — czo — cz / 


1 1A A /1\ 

12U.U (2) 


PH Pi c PTC 

CZZ — Uj — CZj 


1 1 o "7/: /1 o\ 
116. lb (18) 


p./" pi Q PH 

Uo — CZo — CZ / 


ii/i i 
124.2 (i) 


P/| p|/ XT 1 

U4 — C 1 o — JN 1 


11/1 c /1\ 

124.5 (2) 


XT1 PI O TJlQA 

JN 1 — Clo — hlloA 


1 aa ^ 

iuy.5 


r\A pu pn 
U4 — C 1 o — C 1 / 


1 1 0 1 /1\ 

125.1 (2) 


XT1 PIO I I | on 

JN 1 — Clo — hlloB 


1 AA £ 

iuy.5 


xt 1 p i / pn 
JN 1 — Clo — CI / 


1 A"7 i o / 1 a\ 
1U /.36 (IV) 


TJ1 O A p|0 I I l on 

hi 1 oA — C 1 o — hi 1 or> 


1 AA £ 

iuy.5 


p 1 -7 PI/1 P| | 

CI / — C14 — CI 1 


1 "5 1 1 /1\ 

131.1 (2) 


XT1 PIO I!] t) p 

JN 1 — Clo — hlloC 


1 AA £ 

iuy.5 


PI n p i a p| r 

CI / — C14 — CI D 


1 m at. ^i o\ 
1U /.Ui (ly) 


TTI Q A PIO TT1QP 

rl 1 oA — C 1 o — rl 1 oC 


1 AO ^ 

iuy.5 


PI | pi /| PK 

CI 1 — C14 — CI j 


111 o/; / 1 a\ 
121.50 (IV) 


1 1 1 yn pio iii o / • 
rl 1 or> — C 1 o — rl 1 oC 


1 aa ^ 

iuy.5 


pi po pn 
UZ — Co — C 1 J 


1 1 A A /1\ 

124. U (2) 


pic pm pin 
CZj — C3U — CZy 


1 1 A 1 

ny./ (i) 


PI pn pn 

uz — Co — cy 


1 1 /: /i /i\ 
11 0.4 (2) 


pic pm i n pi 
CZj — C3U — rl3U 


1 1A 1 

12U.2 


pi i po pn 

c 1 3 — Co — cy 


i in ^ /i\ 

i ly.o (2) 


Pin pm 1 1 "j pi 
CZy — C3U — rl3U 


1 1A 1 

12U.2 


p c ph pn 
Uj — CZZ — CZ3 


11/1 A /1\ 

124.4 (2) 


PI Q P/C pi 1 

CZo — Uo — C3 1 


1 1 O A 

116.4 (i) 


PC PH PI 1 

U j — CZZ — CZ 1 


IK n /1\ 

115. / (2) 


/ • 1 p-7 P/T 

CZ — C / — Co 


1 1 A A /1\ 

ny.y (2) 


po q pn pn 
CZ3 — CZZ — CZ 1 


1 1 A A /1\ 

ny.y (2) 


pi p-7 IJl 

CZ — C / — hi / 


1 1A 1 

12U.1 


pi i pm pin 

cz i — czu — c i y 


111 11/1 A\ 

121.22 (iy) 


p /; pi Hi 

Co — C / — hi / 


1 1A 1 

12U.1 


pi 1 pin 1 1 m 
CZ 1 — CZU — rlZU 


1 1 A A 

ny.4 


p A PQ pi 

C4 — C3 — CZ 


1 1A "7 /1\ 

12U. / (2) 


Pin pin uon 

c i y — czu — rizu 


1 1 A A 

ny.4 


p A PQ I 1 1 

C4 — C3 — rio 


i in £ 

ny.6 


Pin pi i pn 
CZU — CZ 1 — CZZ 


1 1A 1 /1\ 

12U.2 (2) 


pi PQ TTQ 

CZ — C3 — rl3 


1 1 A £. 

ny.6 


pi p. PI 1 Jill 

CZU — CZ1 — hlZl 


1 1 A A 

ny.y 


PC P/l PQ 

Cj — C4 — C3 


1 1 A 1 /1\ 

i iy. / (2) 


PH PI 1 TT11 

CZZ — CZ1 — HZ1 


119.9 


PC P/l T T /I 

Cj — C4 — H4 


120.2 


C9— CIO— Cll 


122.0 (2) 


C3— C4— H4 


120.2 


C9— CIO— H10 


119.0 


C28— C29— C30 


120.6 (3) 


Cll— CIO— H10 


119.0 


C28— C29— H29 


119.7 


C14— C17— C19 


133.4 (2) 


C30— C29— H29 


119.7 


C14— C17— C16 


107.81 (18) 


C25— C26— C27 


119.7 (3) 
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pin rn ru 

ciy — ci / — cio 


1 1 O <C 1 /1 o\ 

llo.Ol (lo) 


ptc pi/: it")/' 
CZj CZO JrlZo 


1 Tn 1 
1ZU.1 


n /^i n 
CZ — Ul — CI 


in c /t\ 
11 /. j (Z) 


Pn pt£ ttt/t 
CZ / — CZo — JrlZo 


1 Tn 1 
1ZU.1 


pi 1 PIT PI 1 

CI 3 — ClZ — CI 1 


ni n /t\ 

izi.y (zj 


PTO PT*7 PI/: 

CZo — CZ / — CZo 


1 1 n i si\ 
lly.3 (3) 


pi i pit un 
C13 — ClZ — hllZ 


1 1 n 1 

i iy. i 


PTO P17 I I") "7 

CZo — CZ / — JrlZ / 


1 Tn i 
1ZU.3 


pi 1 pi T TT1 T 

CI 1 — ClZ — hllZ 


1 IV. 1 


PI/: pn ] in/ 

CZo — CZ / — JrlZ / 


1 Tn i 
1ZU.3 


Pi1 PO p-7 

U 1 — CZ — C / 


1 1 C Pi 

IZj.U (Z) 


{\r pq 1 m 1 * 
Uo — C31 — Jrl31A 


1 nn c 

iuy.j 


Pi1 PO PI 

Ul — CZ — C3 


I 1 c ^7 /T\ 

II j. I (Z) 


r\/z pi 1 ui 1 r> 
Uo — C31 — hl31B 


1 nn c 

iuy.j 


p-7 po pq 

C / — CZ — C3 


110 1 /T\ 

ny.3 (zj 


Ul 1 A PI 1 I I 1 1 I) 

Jrl3 1A — C3 1 — rl3 IB 


1 nn c 

iuy.j 


pi i pt/i pin 
CZ3 — CZ4 — C 1 V 


ni i /t\ 
1Z1.3 (Z) 


s\s pi 1 Tja i p 
Uo — C31 — Jrl31C 


1 nn c 

iuy.j 


CZ3 — CZ4 — hlZ4 


ny.3 


in 1 a pq 1 i n 1 p 
Jrl3 1A — C3 1 — rl3 1C 


1 nn c 

iuy.j 


Pin pt a 1 1 ~> 1 
C 1 y — CZ4 — hlZ4 


1 1 n i 

ny.3 


TUT 1 O PQ 1 TTQ 1 P 

Jrl3 IB — C3 1 — Jrl3 1C 


1 nn c 

iuy.j 


pin pn PO 

ciu — cy — Co 


imn /t\ 

i iy.y (Z) 


( \ 1 p 1 U 1 A 

Ul — CI — hllA 


1 nn c 

iuy.j 


pin PQ HQ 

V 1 U V / — 1 1 / 


1 90 1 


W 1 V 1 1 1 1 D 


1 HQ S 

1 U7.J 


C8 — C9 — H9 


120.1 


H1A — CI — H1B 


109.5 


C4 — C5 — C6 


120.4 (2) 


Ol — CI — H1C 


109.5 


C4 — C5 — 02 


119.0 (2) 


H1A — CI — H1C 


109.5 


C6 — C5 — 02 


120.6 (2) 


H1B — CI — H1C 


109.5 


C8 — C13 — C12 


119.8 (2) 






pi /; \T1 n c pi 
C16 — JN 1 — CIS — U3 


1 HC* O /T\ 

1 /O.o (Z) 


Pi/i pii pn pi i 
C14 — Cll — ClZ — CI 3 


1 *7n T /T\ 

— 1 /y.3 (Z) 


pi o XT 1 pi f PI 

CIS — JN 1 — CI J — Vi 


n 1 /"]\ 

-0.1 (3) 


PI ( \ 1 PT P*7 

CI — Ul — CZ — c / 


n 1 //i\ 
0.1 (4) 


P1<T XT 1 pi f P| 1 

C16 — JN 1 — CI J — C14 


t n /t\ 

-2.9 (2) 


P 1 ( \ 1 PO PQ 

CI — Ul — CZ — C3 


1 *7n 1 /t\ 

—i /y.l (Z) 


pi n xt i PIC P 1 A 

CIS — JN 1 — CO — C14 


1 *7n O /T\ 

— 1 fy.o (Z) 


Pin pm pi/i pn 
CZU — C 1 y — CZ4 — CZ3 


n /i fi\ 
U.O (3) 


pi r \T 1 Pl/r r\A 

CIS — JN 1 — C16 — U4 


— 1 / /.3 (Z) 


pi*7 Pin pi/i pn. 
CI / — Cly — CZ4 — CZ3 


1 *7C n /T\ 

1 /J.U (Z) 


pi n XT i Pl/r p A 

CIS — JN 1 — Clo — U4 


-0.4 (3) 


pii pm pn po 
C 1 1 — CI u — Cy — Co 


n n si\ 

0.9 (3) 


pi r \T 1 pi<r p 1 -7 

CIS — JN 1 — Clo — CI / 


1.7 (2) 


po pn pm 
UZ — Co — Cy — C 1 U 


1 *7n *7 /T\ 

—i /y. / (Z) 


pi n xt i Pl/r P1-7 

CIS — JN 1 — Clo — CI / 


1 *70 £ /T\ 

1 /o.o (Z) 


p 1 -> po pn pm 
C 1 3 — Co — cy — C 1 U 


1 O /"3\ 

1.8 (3) 


pn pii pu pn 
CI 2 — CI 1 — C14 — CI / 


1 /i /I 1 /T\ 

104.1 (Zj 


PO P.T PC P A 

C o — UZ — C j — C4 


1U1.0 (3) 


pm pii pu pn 
CIU — CI 1 — C14 — CI / 


n n /"]\ 
— 1 /.U (3) 


PO P.T PC P£ 

Co — UZ — CD — Co 


■rn t 

-79.2 (3) 


pit P11 pi/1 n c 
ClZ — CI 1 — C14 — CI J 


— lo.U (3 J 


(\~) po PIT PIT 

UZ — Co — C 1 3 — C 1 Z 


1 to n f">\ 
1 /o.y (Z j 


pm pii pu pi c 
CIU — CI 1 — C14 — CI J 


1 £n n /t\ 
loU.y (Z) 


pn PO p 1 Q PIT 

Cy — Co — C 1 3 — C 1 Z 


T T //1\ 

-2.7 (4) 


P.1 P1C P1/1 P1"7 

U i — C 1 J — C 1 <H C 1 / 


— 1 /O.O (Z J 


p 1 1 pit rn po 
Cll — ClZ — C13 — Co 


u.y (4j 


x.ti pi c pi/i pn 
JN 1 — C 1 J — C 1 <H C 1 / 


3.1 (2) 


p, c PTT pn. PT/1 

Uj — CZZ — CZ3 — CZ4 


1 *7n C /T\ 

— 1 /y.J (Z) 


PI pi c pi 1 P11 

U i — C 1 3 — C 1 <H C 1 1 


C 1 /"3\ 

5.1 (3) 


PT1 PTT Pn PT/1 

CZ 1 — CZZ — CZ3 — CZ4 


n T" //i\ 

0.7 (4) 


X.T1 PI C p| 1 P11 

JN 1 — C 1 J — C 1 <H C 1 1 


1 *7C T*7 PI 0\ 

—1 /j.Z I (lo) 


pin pt/1 pn. ptt 
C 1 y — CZ4 — CZ3 — CZZ 


n /i //i\ 
-(J.4 (4) 


PC PT PO PIT 

C j — U2 — CS — C 1 i 


-2.2 (3) 


PTT PiC PTC PT£ 

CZZ — Uj — CZj — CZo 


-77.4 (3) 


pc Ai po pn 

cd — 02 — cs — cy 


1 *7n /i /t\ 

1 /y.4 (ZJ 


PTT P*C PTC pin 

CZZ — Uj — CZj — C3U 


1 nc o (i \ 
IUj.O (3) 


ptc pc pii pn 
C2D — Co — C22 — C2j 


0.4 (4) 


p A PC P/i P*7 

C4 — C J — Co — C / 


t n //i\ 

-2.0 (4) 


PTC PC PT> P1 1 

C25 — Uj — C22 — C2 1 


1 "71 O /T\ 

—1 /3.o (Z) 


PiT PC P£ p-7 

UZ — C J — Co — C / 


1 to n /T\ 
1 /o.y (Z) 


PTi pin Pin PI 1 

C24 — C 1 V — C2U — C2 1 


-1.0 (3) 


PI/: PTC pin PTn 

CZo — CZj — C3U — CZy 


n /i //i\ 
U.O (4) 


pn pm pin pii 
CI / — Ciy — C2U — C21 


1 *7C /I /T\ 

— 1 /j.4 (Z) 


p.c ptc pin PTn 
Uj — CZj — C3U — CZy 


1 11 A /T\ 

1 / / .4 (Z) 


pin p^n pi 1 pi i 
C 1 y — C2U — C2 1 — C22 


1 T /"3\ 

1.3 (3) 


PTn PTO Pi/i PQ 1 

CZy — CZo — Uo — C3 1 


1 TT H S1\ 
-1 /Z. / (3) 


pc pn pn pin 
Uj — C22 — C2 1 — C2U 


1 in 1 /t\ 

l /y.l (Zj 


PTT" PTO Pi/i PQ 1 

CZ / — CZo — Uo — C3 1 


*7 O //1\ 

7.8 (4) 


PT] Pll pi] p^n 

C23 — C22 — C21 — C2U 


1 T fA\ 

-1.2 (4) 


Pi1 PT P*7 P/i 

U 1 — CZ — C / — Co 


i nn n /t\ 
— I//./ (Z) 


pn pii pin pn 

ci2 — ci i — cio — cy 


-2.6 (3) 


PQ PT P*7 ( ' /- 

C3 — C2 — C7 — C6 


1 C //1\ 

1.5 (4) 


C14— Cll— CIO— C9 


178.4 (2) 


C5— C6— C7— C2 


0.5 (4) 


Cll— C14— C17— C19 


-8.7 (4) 


Ol— C2— C3— C4 


177.1 (2) 


C15— C14— C17— C19 


173.2 (2) 


C7— C2— C3— C4 


-2.2 (4) 


Cll— C14— C17— C16 


176.1 (2) 


C6— C5— C4— C3 


1.3 (4) 


C15— C14— C17— C16 


-2.0 (2) 


02— C5— C4— C3 


-179.5 (2) 
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C24 — ciy — CI / — CI 4 


I/IT A /")\ 

142. U (Z) 


pi c^i r^A pc 
Cz — C3 — C4 — C5 


0.7 (4) 


nn nn pi^i 
C2U — Ciy — Cl / — C14 


-43.5 (3) 


no P'jn 
Oo — C2S — C2V — C3U 


— ImJ.U (Z) 


f~^A nn r^i"7 

C24 — ciy — Cl / — Clo 


-43.2 (3) 


n7 no nn nn 
C2 / — C25 — C2V — C3U 


-U.4 (4) 


pin pn p 1 /; 

C20 — Ciy — C17 — Clo 


111 A 

131.0 (2) 


nc pin p^>n p^>o 

C25 — C30 — C29 — C2s 


0.1 (4) 


04— C16— C17— C14 


179.3 (2) 


C30— C25— C26— C27 


-1.0 (4) 


Nl— C16— C17— C14 


0.3 (2) 


05— C25— C26— C27 


-177.7(2) 


04— C16— C17— C19 


3.2 (3) 


C29— C28— C27— C26 


0.0 (4) 


Nl— C16— C17— C19 


-175.74 (18) 


O6— C28— C27— C26 


179.5 (3) 


CIO— Cll— C12— C13 


1.7(3) 


C25— C26— C27— C28 


0.7 (4) 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 

C4— H4-04 i 0.93 2.43 3.294 (3) 155. 

C18— HISS-CM" 0.96 2.37 3.325 (3) 171. 

Symmetry codes: (i) -x+2, -y+l, -z+1; (ii) -x+3, -y+\, -z+1. 
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